We examine the relationship between stock returns and foreign investment in Brazil, and find that the inflows of foreign investment boosted the returns from 1995 to 2005. There was a strong contemporaneous correlation, although not Granger-causality. Foreign investment along with the exchange rate, the influence of the world stock markets, and country risk can explain 73 percent of the changes that occurred in the stock returns over the period. We also find that positive feedback trading played a role, and that the market promptly assimilated new information.
Introduction
Brazil is a favorite destination for foreign investment, and this fact has been reflected in its stock market. Foreign investors represented 34.7 percent of all the transactions carried out on the Sao Paulo Stock Exchange (Bovespa for short) in February 2008.
This article evaluates to what extent the Brazilian stock returns were influenced by foreign investment inflows over the period 1995 to 2005. The relationship is theoretically expected, because increased foreign presence diversifies the risk and makes the stocks more liquid (Clark and Berko 1997) . Lower total risk and higher liquidity are, in turn, positively related to current stock returns (Merton 1987 , Hargis 2002 . Not only foreign presence, but the exchange rate also changes; the world stock markets and country risk may play a role in explaining the returns.
One may expect a negative relationship between an appreciating currency and stock returns, as a rise in foreign prices relative to domestic prices may boost both domestic exports and profit prospects, thereby increasing the stock prices (Dornbush and Fischer 1980) . Domestic stock returns may also be influenced by the extent to which an economy is globally integrated (Harvey 1995 , Henry 2000 , Bilson et al. 2001 , Eizaguirre et al. 2009 . A domestic stock market may be affected by shocks hitting the world stock markets (Gallagher 2000 , Lin 2008 . One may also expect a negative relationship between country risk and stock returns. Country risk can be gauged by the risk premium of government debt bonds; this measure may be more appropriate than the interest rate, for explaining returns, because it captures both the opportunity cost and the risk of investing in stocks abroad (Chen et al. 1986 ).
Most studies of the relationship between stock returns and portfolio investment commonly employ either correlation or vector autoregression (VAR) analysis (Errunza 2001) . Few studies use linear regression, but these usually do not test whether the explanatory variables are really exogenous (Clark and Berko 1997) . Moreover, such studies do not consider data for the aftermaths of financial crises either. Here, we consider a period of the Brazilian economy plagued by financial crises, and still find a positive relationship between foreign investment inflows and Brazilian stock valuations, thereby, confirming a pattern already detected for the previous period, 1986 -1998 (Tabak 2003 . Using Johansen's methodology and testing for bicausality, Tabak has estimated a VAR with an error correction mechanism and has found that the daily inflows of portfolio investment and the Brazilian stock market co-integrate. Here, we find a strong contemporaneous correlation between such variables for the period from 1995 to 2005, but the Granger causality tests suggest the presence of positive feedback trading (Froot et al. 2001 ). We have also tested for exogeneity only to find that even though our model is useful for inference it is inappropriate for forecasting. Table 1 provides an overview of other previous literature.
The rest of this article is organized as follows. Section 2 presents data, Section 3 performs an analysis, and Section 4 gives the conclusion.
Data
Monthly returns of the closing quotes of the Bovespa index from January 1995 to December 2005 were taken from Ipeadata. To measure the foreign presence in Bovespa, we considered a composite series built from three other ones (Warther 1995, Clark and Berko 1997) , namely, (1) the value of foreign portfolios in dollars; (2) the percentage of stocks in the foreign portfolios; and (3) the total Bovespa market capitalization in terms of dollars. We multiplied every data point of the first series by those of the second, and then divided the result by the data points of the third. The data were taken from the website of the Securities and Exchange Commission of Brazil (dubbed CVM). Foreign presence is a stock variable, but the first differences in the series are the inflows and outflows of foreign investment. For the exchange rate for the Brazilian currency in US dollars we considered the closing Ptax rate, which is an average of the effective rates of dollar transactions occurring in the interbank market weighted by the volume of transactions. The data were taken from the Central Bank of Brazil. The global stock index considered was the Morgan Stanley Capital International (MSCI) World index. J.P. Morgan's Emerging Market Bond Indices Plus (EMBI+) tracked the total returns for traded external debt instruments in the emerging markets; thus, for the country risk we used EMBI + BR. Table 2 shows the descriptive statistics for the above-mentioned variables. Table 3 show that the series are stationary. For the exchange rate we also used the Perron (1997) test for series with structural breaks. The series continued to be stationary, which is in line with the previous work (Moura and Da Silva 2005).
Analysis
We estimated a single-equation model (as in Clark and Berko 1997), and then employed diagnostic tests to check whether the estimators were unbiased, efficient, and consistent.
Then, we tested for the presence of serial autocorrelation, heteroskedasticity, proper functional form, omitted and irrelevant variables, exogeneity, and causality.
The correlations between the variables are displayed in Table 4 . Foreign inflows show contemporaneous correlation with the Bovespa returns, twice as large as those of the series in the levels (which measures foreign presence). 
where t r stands for the Bovespa returns, and t f is the foreign presence in the Bovespa.
Equation (1) performed well as far as the diagnostic tests were concerned. However, we still had to assess causality and weak-exogeneity. Table 6 shows that one lag length was optimal according to the Schwarz criterion for the Granger-causality test. Table 12 shows that the residuals presented both heteroskedasticity and conditional heteroskedasticity. To fix the problem we estimated equation (5) (1,1) ).
Then, we tested the causality and weak exogeneity of equation (6). The Schwarz information criterion suggested only one lag for input of the Granger causality test between Bovespa returns and the first differences of the foreign presence (Table 14) .
We considered one lag throughout, and found the Granger-causality from returns to either foreign presence or country risk (Table 15 ). This suggests that investors consider the past returns in their investment decisions. We are inclined to believe that the market rapidly assimilates new information because we have found a strong contemporaneous correlation, but a weak correlation between the same variables when lagged.
To check for weak exogeneity, we considered the extra variables in the equations below, that is, 
The estimation of the marginal equations of foreign presence, exchange rate changes, global stock market index, and country risk are in Tables 17 -19 , respectively. We considered country risk in (8) - (10) because it presented a correlation with the other variables to greater than 50 percent. (Multicolinearity was dismissed because the correlation was still less than 65 percent). Table 20 shows that the test of redundancy of 1 , ft
g t ε in explaining country risk, (equation (10)), pointed to the fact that this variable was weak-exogenous regarding foreign presence, exchange rate changes, and the global stock market index. Table 21 shows that insertion of , rt ε from the conditional equation (6) into the marginal equations (7) -(10) has allowed us to conclude that the first differences of foreign presence, exchange rate changes, global stock market index, and country risk are all weak-exogenous. Table 22 further shows that the variables "global stock market index" and "country risk" were even strongly exogenous. Thus, our linear regression estimation of model (6) could be justified. However, the model can be useful for inference, but unreliable for forecasting and policymaking.
Conclusion
Our results pointed to the conclusion that there was a positive relationship between foreign inflows and Bovespa returns over the period 1995 to 2005. Also, the global stock index showed a positive relation with the returns. Exchange rate changes and country risk changes were negatively related to the returns. Jointly, such variables explained 73 percent of the Bovespa returns.
These findings resulted from a linear regression estimation approach that resorted to insertion of extra variables into a previously unsatisfying single-equation model. The VAR estimation was dismissed, as we found a low significant correlation between foreign presence and lagged returns.
The returns Granger-caused foreign presence, but the reverse causality was not
found. This suggests that positive feedback trading played a role, and that the market promptly assimilated the relevant new information that arrived. Finally, the first differences of foreign presence, exchange rate changes, global stock market index, and country risk were weak-exogeneous. 
